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A DIGITAL CAMERA IMAGING MODULE 


BACKGROUND OF THE INVENTION 


1). Field of the Invention 


This invention relates to a camera imaging module of the kind which is 
used for taking digital pictures. 

7). Discussion of Related Art 

Digital cameras are becoming increasingly popular for purposes of 
capturing images digitally, storing the images in memory, and later 
downloading the stored images to a computer. 

A digital camera is typically manufactured by first mounting a series of 
lenses inside a housing under fabrication conditions that are controlled to ensure 
optimum optical results. The subassembly including the housing and the lenses 
is then usually shipped to an entity which mounts the camera subassembly to a 
printed circuit substrate having a light detector array or other imager thereon. 
The conditions under which the camera subassembly is mounted to the printed 
circuit substrate is often not controlled to the degree which will ensure optimum 

Patent Application 2 03588.P003 


optical results. For example, conditions under which the camera subassembly is 
mounted to the printed circuit substrate are often not clean enough, resulting in 
contaminants being trapped inside an enclosure which is defined by the housing 
and the printed circuit substrate, or for a lens to be mis-aligned with respect to an 
imager. 

Furthermore, the housing usually includes two components which are 
rotatably engaged with one another. By rotating one of the components relative 
to the other, utilizing an extraneous device, the total length of the housing can be 
adjusted and the positioning of the lenses can be adjusted relative to the imager 
to maintain an image, created on the imager, in focus. Unfortunately, dust can 
also enter the housing through an interface between the two components. 
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SUMMARY CVF THE INVENTION 

The invention provides a camera subassembly which includes a housing, a 
window, a lens, at least a first member, and movement imparting apparatus. The 
housing has a first opening through which light can enter into the housing, and a 
second, opposing opening. The window closes the first opening so that the 
housing and the window are formed so that, when the housing is mounted to a 
substrate so that the substrate closes the second opening, the housing, the first 
lens, and the board form an enclosure which is substantially sealed against 
ingress of contaminants. The lens is located within the enclosure. The first 
member mounts the lens to the housing so that the lens is moveable relative to 
the housing backward and forward in a direction in which light passes from the 
first opening through the housing to the second opening. The movement 
imparting apparatus is at least partially secured to the housing and at least 
partially secured to the lens and, when operated, causes backward and forward 
movement of the lens in the direction in which light passes through the housing. 

The positioning of the first and second openings relative to one another 
preferably cannot be changed. 

The window may be a refractory lens or a simple window with no optical 

focusing power. 

The camera subassembly may include a printed circuit substrate to which 
the housing is mounted so that the printed circuit substrate closes the second 
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opening of the first lens, the housing, the window, and the printed circuit 
substrate forming an enclosure which is substantially sealed against ingress of 
contaminants. An imager is mounted within the enclosure to the printed circuit 
substrate in a position wherein light is focused on the imager after passing 

5 through the window and the lens. 

The camera subassembly may include a connector on the printed circuit 
substrate at a location externally of the enclosure, the connector being within 
electrical communication with the imager. The socket may have terminals 
through which at least power and control signals can be supplied to and image 

10 data can be communicated with the imager. 

The imager may be a detector array. 

The first member may be an elongate member having a first end 
connected to the housing and a second end connected to the lens. 

The first and second elongate members may each coil around an axis 
15 which extends in the direction in which light passes through the housing. 

The first elongate member may coil in a first plane, and the second 
elongate member may coil together with the first elongate member in 
substantially the first plane. 

When viewed in the direction in which light travels through the housing, 
20 the first ends of respectively the first and second elongate members may be 
connected to the housing on opposing sides of the lens. 

The camera subassembly may include a third elongate member, having a 
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first end connected to the housing, and spaced from the first end of the first 
elongate member in the direction in which light travels through the housing, and 
a second end, connected to the lens and spaced from the second end of the third 
elongate member in the direction in which light travels through the housing, 
5 wherein the third elongate member coils around an axis which extends in the 
direction in which light travels through the housing. 

The camera subassembly may include at least one stiffener element which 
is connected between the first elongate member and the third elongate member. 
The camera subassembly may include a fourth elongate member having a 
10 first end connected to the housing and spaced from the first end of the second 
elongate member in the direction in which light travels through the housing, and 
a second end, connected to the second lens and spaced from the second end of 
the second elongate member in the direction in which light travels through the 
housing. The fourth elongate member coils around an axis which extends in the 
15 direction in which light travels through the housing. 

The first end of the first elongate member may be spaced from the first 
end of the second elongate member in the direction in which light travels 
through the housing, and the second end of the first elongate member may be 
spaced from the second end of the second elongate member in the direction in 
20 which light travels through the housing. 

The camera subassembly may include a mounting structure within the 
enclosure, wherein the member is mounted to the mounting structure and the 
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lens is mounted to the mounting structure, so that the lens is connected to the 
member via the mounting structure. 

The camera subassembly may include at least an additional lens mounted 
to the mounting structure, the lenses being moveable together with the mounting 
structure relative to the housing. 

The movement imparting apparatus may include at least a first electrical 
coil which, when energized, causes movement of the lens relative to the housing. 

The first electric coil may be mounted within the enclosure. 

The first electric coil may be connected to the lens. 

The first member may be at least partially conductive and the first electric 
coil may be electrically accessed through the first member. 

The movement imparting apparatus may include at least a second electric 
coil located within the enclosure and connected to the lens, wherein the second 
electric coil, when energized, causes movement of the lens relative to the 
housing. 

The first member may be at least partially conductive and the first electric 
coil may be electrically accessed through the first member, the camera 
subassembly including a second member which mounts the lens to the housing 
for movement relative to the housing and the second electric coil may be 
electrically accessed through the second member. 

The movement imparting apparatus may include a permanent magnet, 
mounted to the housing, which cooperates with the first electric coil to cause 
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movement of the first electric coil relative to the permanent magnet when the 
first electric coil is energized. 

The invention also provides a camera subassembly which includes a 
housing, a lens located within the housing, and at least a first member having a 
5 first end secured to the housing and a second end secured to the lens so as to 
mount the lens to the housing, and an elongate section between the first and 
second ends to allow for backward and forward movement of the lens relative to 
the housing in a direction of an axis of revolution of the lens. 

The at least first member preferably allows for movement of the lens in 
10 the direction of the axis of revolution only. 

The first elongate member may have a thickness in a direction in the axis 
of revolution, and a width in a direction transverse to the axis of revolution, the 
width being more than the thickness. 

The first elongate member may coil around the axis of revolution. 
15 The camera subassembly may include a second elongate member having a 

first end connected to the housing and a second end connected to the lens, 
wherein the first and second elongate members are spaced from one another in a 
direction in which the axis of revolution extends, and the second ends of the first 
and second elongate members are spaced from one another in a direction in 
20 which the axis of revolution extends. 

The invention also provides a method of assembling a camera 
subassembly. A housing is mounted to a printed circuit substrate so that the 
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housing, the printed circuit substrate, and a window jointly define an enclosure 
which is substantially sealed against ingress of contaminants, and a second lens 
is mounted within the enclosure by a flexible member which allows for 
backward and forward movement of the second lens relative to the housing. 

5 The invention also provides a method of assembling a camera 

subassembly. An opening into a housing is closed with a window. A lens is 
located within the housing. The lens and the housing are interconnected by at 
least a first flexible member which, due to its flexibility, allows for backward and 
forward movement of the second lens relative to the housing along a direction in 

10 which light travels through the housing. 
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BRIEF DESCRIPTION OF THE DRAWINGS 


The invention is further described by way of example with reference to 
the accompanying drawings wherein: 

5 

Figure 1 is a cross-sectional side view of a camera subassembly according 
to an embodiment of the invention; 

Figure 2 is a plan view of certain components of the camera subassembly 
10 of Figure 1; and 

Figure 3 is a cross-sectional side view of a camera subassembly according 
to an alternative embodiment of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 


Figure 1 of the accompanying drawings illustrates a camera subassembly 
10 according to an embodiment of the invention. The camera subassembly 10 
includes a housing 12, a window 14, a first lens 16, a second lens 18, a third lens 
20, a fourth lens 22, movement imparting apparatus 24, a printed circuit 
substrate 26, an imager 28, a first elongate member 30, a second elongate member 
32, a third elongate member 34, a fourth elongate member 36, and a mounting 
structure 38. 

The housing 12 is in the form of a tube having a center line 40 extending 
along the length thereof. The tubular housing 12 has a first opening 42 at one 
end thereof, and a second opening 44 at an opposing end thereof. The 
positioning of the first and second openings 42 and 44 relative to one another 
cannot be changed. The window 14 closes the first opening 42. 

The housing 12 is mounted to the printed circuit substrate 26 so that the 
printed circuit substrate 26 closes the second opening 44. It should be noted that 
the housing 12, the window 14, and the printed circuit substrate 26 are formed 
and mounted to one another so as to jointly form an enclosure 46 which is 
substantially sealed against ingress of contaminants. 

The printed circuit substrate 26 includes a connector 48 which is in the 
form of a plurality of edge fingers, the connector 48 being located externally of 
the enclosure 46. The imager 28 is in the form of a light detector array which is 
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mounted to the printed circuit substrate 26 within the enclosure 46. Metal lines 
50 are formed on the printed circuit substrate 26 and interconnect to the 
connector 48 with the imager 28, thus placing the connector 48 within electrical 
communication with the imager 28. Fingers on the connector 48 are for power 
5 and control signals to be provided to and image data to be communicated with 
the imager 28. 

Each elongate member 30, 32, 34 and 36 is made of a spring material such 
as steel or beryllium copper. The first elongate member 30 has a first end 52 
which is secured to the housing 12, and a second end 54 located within the 

10 housing 12 and remotely from an inner wall of the housing 12. Similarly, the 
second, third, and fourth elongate members 32, 34 and 36 each have a respective 
first end 52 secured to the housing 12, and a respective second end 54 located 
remotely from an inner wall of the housing. 

The first end 52 of the first elongate member 30 is spaced from the first 

15 end 52 of the third elongate member 32 in the direction in which the center line 
40 extends, and the second end 54 of the first elongate member 30 is spaced from 
the second end 54 of the third elongate member 34 also in the direction in which 
the center line 40 extends. Similarly, the first end 52 of the second elongate 
member 32 is spaced from the first end 52 of the fourth elongate member 36 in 

20 the direction in which the center line 40 extends, and the second end 54 of the 
second elongate member 32 is spaced from the second end 54 of the fourth 
elongate member 36 in the direction in which the center line 40 extends. 
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The mounting structure 38 is in the form of a tube located within the 
enclosure 46 and having a center line which substantially corresponds with the 
center line 40 of the housing 12. One end 56 of the mounting structure 38 is 
secured to the second end 54 of the first elongate member 30 and to the second 
end 54 of the second elongate member 32. An opposing end 58 of the mounting 
structure 38 is secured to the second end 54 of the third elongate member 34 and 
to the second end 54 of the fourth elongate member 36. 

The first, second, third, and fourth lenses 16, 18, 20, and 22 are mounted 
within and directly to the mounting structure 38. Each one of the lenses 16, 18, 
20, and 22 has an axis of revolution which substantially corresponds with the 
center line 40 of the housing 12. 

Figure 2 illustrates the first and second elongate members 30 and 32 when 
viewed in the direction in which the center line 40 extends. The first elongate 
member 30 has a central portion 60 between the first and second ends 52 and 54 
thereof which coils in the form of a spiral about the center line 40. The second 
elongate member 32 has exactly the same construction as the first elongate 
member 30 and also has a central portion 60 which coils, in the same plane as the 
first elongate member 30, about the center line 40. 

The first ends 52 of the first and second elongate members, 30 and 32 
respectively, are connected to the housing on opposing sides of the mounting 
structure 38, and the second ends 54 of the first and second elongate members, 30 
and 32 respectively, are connected to the mounting structure 38 on opposing 
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sides thereof. Although only the first and second elongate members 30 and 32 
are shown in Figure 2, it should be understood that the third and fourth elongate 
members 34 and 36 have exactly the same constructions as the first and second 
elongate members 30 and 32 and are positioned relative to one another in exactly 
the same manner as the first and second elongate members 30 and 32, 
respectively. 

Stiffener elements 62 are provided, each stiff ener element 62 being 
connected between the first elongate member 30 and the third elongate member 
34. More stiffener elements 64 are provided, each stiffener element 64 being 
connected between the second elongate member 32 and the fourth elongate 
member 36. 

The movement imparting apparatus includes first and second stationary 
portions 66 and 68, and first and second electric coils 70 and 72. 

The first electric coil 70 is located externally of and is mounted directly to 
the mounting structure 38. The first stationary portion 66 includes a permanent 
magnet 74 which is mounted on an inner wall of the housing 12, and a pole piece 
76 extending from the permanent magnet 74 and having a portion located within 
the first electric coil 70. 

The second electric coil 72 is located externally of and is mounted directly 
to the mounting structure 38 on a side thereof opposing the first electric coil 70. 
The second stationary portion 68 includes a permanent magnet 74 mounted to an 
inner wall of the housing 12 on a side thereof opposing the permanent magnet 74 
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of the first stationary portion 66, and a pole piece 76 extending from the 
permanent magnet 74 and having a portion located within the second electric 
coil 72. 

The second end 54 of the first elongate member 30 is electrically connected 
5 to one end of the first electric coil 70, and the second end 54 of the third elongate 
member 34 is electrically connected to an opposing end of the first electric coil 70. 
The first end 52 of the first elongate member 30 is electrically connected via an 
electrical line 78 to one of the metal lines 50 on the printed circuit substrates 26, 
and the first end 52 of the third elongate member 34 is similarly connected to one 
10 of the metal lines 50. The first and third elongate members 30 and 34 themselves 
are conductive. Electrical power and ground can thus be provided from the 
connector 48 respectively through the first and third elongate members 30 and 34 
to opposing ends of the first electric coil 70. 

In a similar manner, electrical power and ground can be provided through 
15 the second and third elongate members 30 and 36 to opposing ends of the second 
electric coil 72. 

The entire camera subassembly 10 may be assembled under controlled 
conditions and with optical components which will ensure optimum optical 
performance. A camera subassembly 10 is so provided wherein all components 
20 are preassembled according to predetermined design criteria and for example, 
the imager 28 is optimally chosen and positioned, and the length of the housing 
is invariable. The camera subassembly 10 may then be mounted within any 
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suitable body of any suitable camera and the connector 48 be connected to a 
computer of the camera in a manner which ensures correct functioning of the 
imager 28 and which provides power and ground to the first and second electric 
coils 70 and 72. 

5 In use, light enters the housing 12 through the window 14 in the direction 

in which the center line 40 of the housing 12 extends. The light then passes 
through the lenses 22, 20, 18, and 16 respectively, and is focused on the imager 
28. The imager 28 digitizes the light into pixels and provides image data through 
the metal lines 50 to the connector 48 and the computer of the camera. The 

10 computer of the camera determines whether an image created on the imager 28 is 
in focus and, depending on whether or not the image is in focus, increases or 
decreases power supplied to the first and second electric coils 70 and 72. 

The electric coils 70 and 72 cooperate with the stationary portions 66 and 
68, according to conventional principles relating to electromagnets, to cause 

15 movement of the electric coils 70 and 72 relative to the stationary portions 66 and 
68 along the center line 40. Movement of the electric coils 70 and 72 is in a 
direction in which the center line 40 extends and results in movement of the first, 
second, and third lenses 16, 18, and 20 relative to the imager 28 in the direction in 
which the center line 40 extends. By controlling power supplied to the electric 

20 coils 70 and 72, the positioning of the first, second, third, and fourth lenses 16, 18, 
20, and 22 can be controlled relative to the imager 28 in a manner which ensures 
that an image created on the imager 28 remains in focus. The electric coils 70 and 
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72 are relatively light, and the mounting structure 38 is typically a lightweight 
plastic construction so that focusing is not substantially encumbered by excess 
mass. 

Movement of the mounting structure 38, and the first, second, and third 
lenses 18, 20, and 22 in the direction in which the center line 40 extends is 
allowed for due to bending of the elongate members 30, 32, 34, and 36 and 
corresponding movement of the second ends 54 of the elongate members 30, 32, 
34, and 36 in unison in the direction in which the center line 40 extends. The 
second ends 54 have a tendency to move relatively long distances in the direction 
in which the center line 40 extends without moving long distances in a direction 
transverse to the direction in which the center line 40 extends due to the elongate 
nature of the members 30, 32, 34, and 36. 

Each elongate member 30, 32, 34, and 36 has a width W in a direction 
transverse to the direction in which the center line 40 extends, and a thickness T 
in a direction in which the center line 40 extends. The width W is substantially 
more than the thickness T so that movement of the second ends 54, due to 
bending of the members 30, 32, 34 or 36, in a direction transverse to the direction 
in which the center line 40 extends is substantially prevented, while still allowing 
for sufficient flexibility to allow for movement of the second ends 54 in the 
direction in which the center line 40 extends. 

Any remaining tendency for the second ends 54 to move transversely to 
the direction in which the center line 40 extends is counteracted because of 
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symmetry of the members 30, 32, 34, and 36. For example, because the second 
ends 54 of the first and second elongate members 30 and 32 are mounted on 
exactly opposing sides of the mounting structure 38, a resultant of forces created 
on the mounting structure 38 in a direction transverse to the direction in which 
5 the center line 40 extends is exactly zero. One of ordinary skill in the art would 
appreciate that a configuration using three, four, five or more elongate members 
may also be arranged to ensure cancellation of forces by symmetry. 

The first, second, third, and fourth lenses 16, 18, and 20 therefore move 
backward and forward only in the direction in which the center line 40 extends. 

10 The stiffener elements 62 and 64 ensure movement only in the direction in which 
the center line 40 extends also under conditions wherein the elongate members 
32, 34, and 36 are more severely bent i.e., the stiffeners prevent lateral movement 
due to twisting of the elongate members 32, 34, and 36. 

Alignment of the axis of revolution of the first, second, and third lenses 16, 

15 18, and 20 is ensured because of cooperation of the first and second elongate 
members 30 and 32 with the third and fourth elongate members 34 and 36. For 
example, a rectangle is formed having corners respectively at the first end 52 of 
the first elongate member 30, the second end 54 of the first elongate member 30, 
the second end 54 of the third elongate member 34, and the first end 52 of the 

20 third elongate member 34. Bending of the first and third elongate members 30 
and 34 results in parallelogram-like movement wherein a line between the 
second ends 54 of the first and third elongate members 30 and 34 remains 

Patent Application 18 03588.P003 


parallel to a line between the first ends 52 of the first and third elongate members 
30 and 34. The line between the second ends 54 of the first and third elongate 
members 30 and 34 thus remains parallel to the center line 40 so that the 
orientation of the mounting structure 38 remains constant relative to the 
orientation of the center line 40, and the axes of revolution of the first, second, 
third, and fourth lenses 16, 18, 20, and 22 remain aligned with the center line 40. 

An advantage of having all four lenses 16, 18, 20, and 22 mounted to the 
mounting structure 38 is that they remain in constant spacial relationship relative 
to one another. Focusing can be accomplished by moving the lens packet 
including the mounting structure 38 and the lenses 16, 18, 20, and 22 in unison 
towards or away from the imager 28. Other embodiments are also possible. One 
such embodiment is shown in Figure 3 which shows that the fourth lens 22 can 
be mounted to the housing 12 without intervention of the mounting structure 38. 
The fourth lens 22 is thus in a stationary position relative to the housing 12 and 
the lenses 16, 18, and 20 move relative to the fourth lens 22. Such relative 
movement will affect, and can be used for, focusing. 

While certain exemplary embodiments have been described and shown in 
the accompanying drawings, it is to be understood that such embodiments are 
merely illustrative and not restrictive of the current invention, and that this 
invention is not restricted to the specific constructions and arrangements shown 
and described, since modifications may occur to those ordinarily skilled in the 
art. 
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CLAIMS 

What is claimed: 
11. A camera subassembly which includes: 

2 a housing having a first opening through which light can enter into the 

3 housing, and a second, opposing opening; 

4 a window which closes the first opening, the housing and the window 

5 being formed so that, when the housing is mounted to a substrate so that the 

6 substrate closes the second opening, the housing, the first lens, and the substrate 

7 form an enclosure which is substantially sealed against ingress of contaminants; 


8 a lens located within the enclosure; 

9 at least a first member which mounts the lens to the housing so that the 

10 lens is movable relative to the housing backward and forward in a direction in 

11 which light passes from the first opening through the housing to the second 

12 opening; and 

13 movement imparting apparatus, at least partially secured to the housing 

14 and at least partially secured to the lens, which, when operated, causes backward 

15 and forward movement of the lens in the direction in which light passes through 

16 the housing. 


12. A camera subassembly as in claim 1 wherein the positioning of the first 
2 and second openings relative to one another cannot be changed. 
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13. A camera subassembly as in claim 1 wherein the window is a refractory 
2 lens. 

14. A camera subassembly as in claim 1 which includes: 

2 a printed circuit substrate to which the housing is mounted so that the 

3 printed circuit substrate closes the second opening and the first lens, the housing, 

4 the window and the printed circuit substrate forming an enclosure which is 

5 substantially sealed against the ingress of contaminants; and 

6 an imager mounted within the enclosure to the printed circuit substrate in 

7 a position so that light is focused on the imager after passing through the 

8 window and the lens. 

15. A camera subassembly as in claim 4 which includes a connector on the 

2 printed circuit substrate at a location externally of the enclosure, the connector 

3 being within electrical communication with the imager. 

16. A camera subassembly as in claim 5 wherein the connector has terminals 

2 through which at least power and control signals can be supplied to and image 

3 data can be communicated with the imager. 

17. A camera subassembly as in claim 4 wherein the imager is a light detector 
2 array. 
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18. A camera subassembly as in claim 1 wherein the first member is an 

2 elongate member having a first end connected to the housing and second end 

3 connected to the lens. 

19. A camera subassembly as in claim 8 wherein the elongate member coils 

2 around an axis which extends in the direction in which light passes through the 

3 housing. 

1 10. A camera subassembly as in claim 9 wherein the elongate member coils 

2 around an axis of revolution of the lens. 

1 11. A camera subassembly as in claim 8 which includes at least a second 

2 elongate member having a first end connected to the housing, and a second end 

3 connected to the lens. 

1 12. A camera subassembly as in claim 11 wherein the first and second 

2 elongate members each coil around an axis which extends in the direction in 

3 which light passes through the housing. 
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1 13. A camera subassembly as in claim 12 wherein the first elongate member 

2 coils in a first plane, and the second elongate member coils together with the first 

3 elongate member in substantially the first plane. 

1 14. A camera subassembly as in claim 11 wherein, when viewed in the 

2 direction in which light travels through the housing, the first ends of respectively 

3 the first and second elongate members are connected to the housing on opposing 

4 sides of the lens. 

1 15. A camera subassembly as in claim 14 wherein, when viewed in the 

2 direction in which light travels through the housing, the second ends of 

3 respectively the first and second elongate members are connected to the lens on 

4 opposing sides of the lens. 

1 16. A camera subassembly as in claim 12 which includes a third elongate 

2 member, having a first end connected to the housing, and spaced from the first 

3 end of the first elongate member in the direction in which light travels through 

4 the housing, and a second end, connected to the lens and spaced from the second 

5 end of the first elongate member in the direction in which light travels through 

6 the housing, wherein the third elongate member coils around an axis which 

7 extends in the direction in which light travels through the housing. 
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1 17. A camera subassembly as in claim 16 which includes at least one stiffener 

2 element which is connected between the first elongate member and the third 

3 elongate member. 

1 18. A camera subassembly as in claim 16 which includes a fourth elongate 

2 member having a first end connected to the housing and spaced from the first 

3 end of the second elongate member in the direction in which light travels 

4 through the housing, and a second end, connected to the second lens and spaced 

5 from the second end of the second elongate member in the direction in which 

6 light travels through the housing, wherein the fourth elongate member coils 

7 around an axis which extends in the direction in which light travels through the 

8 housing. 

1 19. A camera subassembly as in claim 11 wherein the first end of the first 

2 elongate member is spaced from the first end of the second elongate member in 

3 the direction in which light travels through the housing, and the second end of 

4 the first elongate member is spaced from the second end of the second elongate 

5 member in the direction in which light travels through the housing. 

1 20. A camera subassembly as in claim 1 which includes a mounting structure 

2 within the enclosure, wherein the member is mounted to the mounting structure 
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3 and the lens is mounted to the mounting structure, so that the lens is connected 

4 to the member via the mounting structure. 

1 21 . A camera subassembly as in claim 20 which includes at least an additional 

2 lens mounted to the mounting structure, the lenses being movable together with 

3 the mounting structure relative to the housing. 

1 22. A camera subassembly as in claim 21 wherein all the lenses through which 

2 the light passes between the first and second openings are mounted to the 

3 mounting structure. 

1 23. A camera subassembly as in claim 21 wherein only some of the lenses 

2 through which the light passes between one first and second openings are 

3 mounted to the mounting structure. 

1 24. A camera subassembly as in claim 1 wherein the movement imparting 

2 apparatus includes at least a first electrical coil which, when energized, causes 

3 movement of the lens relative to the housing. 

1 25. A camera subassembly as in claim 24 wherein the first electric coil is 

2 located within the enclosure. 
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1 26. A camera subassembly as in claim 25 wherein the first electric coil is 

2 connected to the lens. 

1 27. A camera subassembly as in claim 25 wherein the first member is at least 

2 partially conductive and the first electric coil is electrically accessed through the 

3 first member. 

1 28. A camera subassembly as in claim 26 wherein the movement imparting 

2 apparatus includes a permanent magnet, mounted to the housing, which 

3 cooperates with the first electric coil to cause movement of the first electric coil 

4 relative to the permanent magnet when the first electric coil is energized. 

1 29. A camera subassembly comprising: 

2 a housing; 

3 a lens located within the housing; and 

4 at least a first member having a first end secured to the housing and a 

5 second end secured to the lens so as to mount the lens to the housing, and an 

6 elongate section between the first and second ends to allow for backward and 

7 forward movement of the lens relative to the housing in a direction of an axis of 

8 revolution of the lens. 
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1 30. A camera subassembly as in claim 29 wherein at least the first member 

2 allows for movement of the lens in the direction of the axes of revolution only. 

1 31. A camera subassembly as in claim 29 wherein the first elongate member 

2 has a thickness in a direction of the axis of revolution, and a width in a direction 

3 transverse to the axis of revolution, the width being more than the thickness. 

1 32. A camera subassembly as in claim 29 wherein the first elongate member 

2 coils around the axis of revolution. 

1 33. A camera subassembly as in claim 31 wherein the first elongate member 

2 coils around the axis of revolution. 

1 34. A camera subassembly as in claim 29 which includes a second elongate 

2 member having a first end connected to the housing and a second end connected 

3 to the lens, wherein the first ends of the first and second elongate members are 

4 spaced from one another in a direction in which the axis of revolution extends, 

5 and the second ends of the first and second elongate members are spaced from 

6 one another in a direction in which the axis of revolution extends. 

1 35. A method of assembling a camera subassembly, comprising: 
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2 mounting a housing to a printed circuit substrate so that the housing, the 

3 printed circuit substrate and a window jointly define an enclosure which is 

4 substantially sealed against ingress of contaminants, and a second lens is 

5 mounted within the enclosure by a flexible member which allows for 

6 backwards and forward movement of the second lens relative to the housing. 

1 36. A method of assembling a camera subassembly, comprising: 

2 closing an opening into a housing with a window; 

3 locating a lens within the housing; and 

4 interconnecting the lens with the housing by at least a first flexible 

5 member which, due to its flexibility, allows for backward and forward 

6 movement of the second lens relative to the housing along a direction in which 

7 light travels through the housing. 
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ABSTRACT OF THE DISCLOSURE 

The invention provides a camera subassembly which includes a housing, a 
window, a lens, at least a first member, and movement imparting apparatus. The 
5 housing has a first opening through which light can enter into the housing, and a 
second, opposing opening. The window closes the first opening so that the 
housing and the window are formed so that, when the housing is mounted to a 
substrate so that the substrate closes the second opening, the housing, the first 
lens, and the board form an enclosure which is substantially sealed against 

10 ingress of contaminants. The lens is located within the enclosure. The first 
member mounts the lens to the housing so that the lens is moveable relative to 
the housing backward and forward in a direction in which light passes from the 
first opening through the housing to the second opening. The movement 
imparting apparatus is at least partially secured to the housing and at least 

15 partially secured to the lens and, when operated, causes backward and forward 
movement of the lens in the direction in which light passes through the housing. 
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Attorney's Docket No.: QQ3588.P003 PATENT 
DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 


As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below, next to my name. 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an original, 
first, and joint inventor (if plural names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 

A DIGITAL CAMERA IMAGING MODULE 

the specification of which 

_X is attached hereto. 

was filed on as 

United States Application Number 

or PCT International Application Number 

and was amended on . 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claim(s), as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information known to me to be material to patentability as 
defined in Title 37, Code of Federal Regulations, Section 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 1 1 9(a)-(d), of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified below 
any foreign application for patent or inventor's certificate having a filing date before that of the 
application on which priority is claimed: 

Priority 

Prior Foreign Application (s) Claimed 


(Number) 

(Country) 

(Day/Month/Year Filed) 

Yes 

No 

(Number) 

(Country) 

(Day/Month/Year Filed) 

Yes 

No 

(Number) 

(Country) 

(Day/Month/Year Filed) 

Yes 

No 


I hereby claim the benefit under title 35, United States Code, Section 1 19(e) of any United States 
provisional application(s) listed below 


(Application Number) Filing Date 


(Application Number) Filing Date 
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I hereby claim the benefit under Title 35, United States Code, Section 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the manner provided by the first paragraph 
of Title 35, United States Code, Section 1 12, 1 acknowledge the duty to disclose all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56 which became available between the filing date of the prior application and the national 
or PCT international filing date of this application: 


(Application Number) Filing Date (Status patented, 

pending, abandoned) 


(Application Number) Filing Date (Status - patented, 

pending, abandoned) 


I hereby appoint Farzad E. Amini, Reg. No. P42,261 ; Aloysius T. C. AuYeung, Reg. No. 35,432; Amy M. 
Armstrong, Reg. No. 42,265; William Thomas Babbitt, Reg. No. 39,591; Carol F. Barry, Reg. No. 41,600; 
Jordan Michael Becker, Reg. No. 39,602; Bradley J. Bereznak, Reg. No. 33,474; Michael A. Bernadicou, 
Reg. No. 35,934; Roger W. Blakely, Jr., Reg. No. 25,831; Gregory D. Caldwell, Reg. No. 39,926; Kent M. 
Chen, Reg. No. 39,630; Lawrence M. Cho, Reg. No. 39,942; Yong S. Choi, Reg. No. P43,324; Thomas M. 
Coester, Reg. No. 39,637; Roland B. Cortes, Reg. No. 39,152; Barbara Bokanov Courtney, Reg. No. 
42,442; Michael Anthony DeSanctis, Reg. No. 39,957; Daniel M. De Vos, Reg. No. 37,813; Robert Andrew 
Diehl, Reg. No. 40,992; Tarek N. Fahmi, Reg. No, 41,402; James Y. Go, Reg. No. 40,621; Richard Leon 
Gregory, Jr., Reg. No. 42,607; Dinu Gruia, Reg. No. P42,996; David R. Halvorson, Reg. No. 33,395; 
Thomas A. Hassing, Reg. No. 36,159; Phuong-Quan Hoang, Reg. No. 41,839; Willmore F. Holbrow III, 
Reg. No. P41,845; George W Hoover II, Reg. No. 32,992; Eric S. Hyman, Reg. No. 30,139; Dag H. 
Johansen, Reg. No. 36,172; William W. Kidd, Reg. No. 31,772; Michael J. Mallie, Reg. No. 36,591; Andre 
L. Marais, under 37 C.F.R. § 10.9(b); Paul A. Mendonsa, Reg. No. 42,879; Darren J. Milliken, Reg. 
42,004; Thinh V. Nguyen, Reg. No. 42,034; Kimberley G. Nobles, Reg. No. 38,255; Michael A. Proksch, 
Reg. No. 43,021; Babak Redjaian, Reg. No. 42,096; James H. Salter, Reg. No. 35,668; William W. 
Schaal, Reg. No. 39,018; James C. Scheller, Reg. No. 31,195; Anand Sethuraman, Reg. No. P43.351; 
Charles E. Shemwell, Reg. No. 40,171; Maria McCormack Sobrino, Reg. No. 31,639; Stanley W. Sokoloff, 
Reg. No. 25,128; Allan T. Sponseller, Reg. No. 38,318; Judith A. Szepesi, Reg. No. 39,393; Vincent P. 
Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No. 25,129; George G. C. Tseng, Reg. No. 41,355; 
Lester J. Vincent, Reg. No. 31,460; John Patrick Ward, Reg. No. 40,216; Stephen Warhola, Reg. No. 
43,237; Charles T. J. Weigell, Reg. No. 43,398; Ben J. Yorks, Reg. No. 33,609; and Norman Zafman, 
Reg. No. 26,250; my attorneys, and James A. Henry, Reg. No. 41 ,064; Daniel E. Ovanezian, Reg. No. 
41,236; Glenn E. Von Tersch, Reg. No. 41,364; and Chad R. Walsh, Reg. No. 43,235; my patent agents, 
of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP, with offices located at 12400 Wilshire Boulevard, 
7th Floor, Los Angeles, California 90025, telephone (310) 207-3800, and James R. Thein, Reg. No. 
31,710, my patent attorney; with full power of substitution and revocation, to prosecute this application and 
to transact all business in the Patent and Trademark Office connected herewith. 

Send correspondence to Dag H. Johansen , BLAKELY, SOKOLOFF, TAYLOR & 

(Name of Attorney or Agent) 
ZAFMAN LLP, 12400 Wilshire Boulevard 7th Floor, Los Angeles, California 90025 and direct 

telephone calls to Dag H. Johansen , (408) 720-8598. 

(Name of Attorney or Agent) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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Full Name of Sole/First Inventor Rudolf A. Wiedemann 


Inventor's Signature Date . 


Residence Fremont. California Citizenship U.S. 


(City, State) (Country) 


Post Office Address 38933 Canvon Heights Drive 


Fremont, CA 94536 


Full Name of Second/Joint Inventor. 


Inventor's Signature Date . 


Full Name of Third/Joint Inventor . 


Residence Citizenship 

(City, State) (Country) 

Post Office Address __ 


Inventor's Signature Date . 

Residence Citizenship . 


(City, State) (Country) 
Post Office Address 


Full Name of Fourth/Joint Inventor 

Inventor's Signature Date 

Residence Citizenship 

(City, State) (Country) 

Post Office Address , 
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Title 37, Code of Federal Regulations, Section 1.56 
Duty to Disclose Information Material to Patentability 


(a) A patent by its very nature is affected with a public interest. The public interest is best served, 
and the most effective patent examination occurs when, at the time an application is being examined, the 
Office is aware of and evaluates the teachings of all information material to patentability. Each individual 
associated with the filing and prosecution of a patent application has a duty of candor and good faith in 
dealing with the Office, which includes a duty to disclose to the Office all information known to that individual 
to be material to patentability as defined in this section. The duty to disclosure information exists with respect 
to each pending claim until the claim is cancelled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is cancelled or withdrawn from 
consideration need not be submitted if the information is not material to the patentability of any claim 
remaining under consideration in the application. There is no duty to submit information which is not material 
to the patentability of any existing claim. The duty to disclosure all information known to be material to 
patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§1 .97(b)-(d) 
and 1 .98. However, no patent will be granted on an application in connection with which fraud on the Office 
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. 
The Office encourages applicants to carefully examine: 

(1 ) Prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) The closest information over which individuals associated with the filing or prosecution of a 
patent application believe any pending claim patentably defines, to make sure that any material information 
contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to 
information already of record or being made or record in the application, and 

(1 ) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is 
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim 
its broadest reasonable construction consistent with the specification, and before any consideration is given to 
evidence which may be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the 
meaning of this section are: 

(1 ) Each inventor named in the application; 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the 
application and who is associated with the inventor, with the assignee or with anyone to whom there is an 
obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 
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